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ABSTRACT 
A hip fracture causes permanent changes to life style for older people. Further, two 
important mortality indicators found post operatively for this group include, the time 
until surgery after fracture, and pre-operative health status prior to surgery, yet no 
research is available investigating relationships between time to surgery and health 
status. The researchers aimed to establish the health status risks for patients aged over 
65 years with a non-pathological hip fracture to guide nursing care interventions. A 
prospective cohort design was used to investigate relationships between time to 
surgery and measures on pre-operative health status indicators including, skin 
integrity risk, vigor, mental state, bowel function and continence. Twenty-nine 
patients with a mean age in years of 81.93 (SD,9.49), were recruited. The mean 
number of hours from time 1 assessment to surgery was 52.72 (SD,58.35) and the 
range was 1 hour to 219 hours. At Time 2, the mean scores of vigor and skin integrity 
risk were significantly higher, indicating poorer health status. A change in health 
status occurred but possibly due to the small sample size it was difficult to relate this 
result to time. However the results informed preoperative care prior to surgery, for 
this group. 
 
BACKGROUND  
A hip fracture is a common and serious injury that can have devastating consequences 
for older people. This event can result in permanent changes to life style, 
independence and mobility.  
 
There is an increased incidence of hip fractures in Australia, particularly in the older 
population which has resulted in a large economic expense to the health system 
(Kreisfeld and Newson 2006). The associated cost of hip fractures to has been 
reported to be in excess of 420 million dollars (McLeod, Brodie et al. 2005). Further, 
hip fractures are expected to more than double from 15, 000 in 1996 to 34, 000 in 
2026, then almost double again by 2051 (Sanders, Nicholson et al. 1999). Further, the 
economic and human cost associated with hip fractures to the community is 
increasing and this increase is attributed to Australia’s aging population (Sanders, 
Nicholson et al. 1999; McLeod, Brodie et al. 2005). The projected increase of hip 
fractures in this population also presents challenges for the public hospital system as 
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competing demands for surgery can result in delayed treatment, extending the 
preoperative period for up to several days.  
 
To date, several studies discuss the outcomes for elderly patients with a hip fracture 
post–operatively. International figures indicate that traumatic hip fractures have a 
12% to 35% mortality rate at 12 months. What has emerged is that the two most 
important mortality indicators for these patients are, the time until surgery following a 
fracture, and their pre-operative health status prior to surgery (National Health and 
Medical Research Council 1994; Hamlet, Lieberman et al. 1997).  
 
Delays in operative treatment of hip fractures may present increased postoperative 
mortality in the short term and long term (Charalambous, Yarwood et al. 2003; 
McGuire, Bernstein et al. 2004; Novack, Jotkowitz et al. 2007) and poor functional 
recovery for survivors in the long term (Charalambous, Yarwood et al. 2003; 
McGuire, Bernstein et al. 2004; Al-Ani, Samuelsson et al. 2008).  Further, recent 
studies found early surgery <48 hours following hip fractures improved the patients’ 
capability to return to an independent living state (Al-Ani, Samuelsson et al. 2008), 
reduced the risk of pressure area development and also reduced length of hospital stay 
(Al-Ani, Samuelsson et al. 2008; Lefaivre, Macadam et al. 2009). Current Australian 
guidelines recommend patients should undergo surgery for hip fractures either within 
24 or 36 hours once a patient is assessed and stabilised (Chilov, Cameron et al. 2003).  
 
An audit conducted in an Australian hospital (McLeod, Brodie et al. 2005), identified 
important indicators of health status for patients with a hip fracture. These included, 
pressure injury, hydration and nutrition, fluid balance, pain, core body temperature, 
continence, comorbidities, mental state, previous mobility, previous functional ability 
and social circumstances.  
 
In relation to many of these health indicators, the elderly orthopaedic patient is 
especially vulnerable to rapid decline (Lizi 2000) and yet to date, no research is 
available which investigates the relationship between the time to surgery and health 
status. This current pilot study, which was completed in 2007, informed preoperative 
care for these patients to improve their condition before surgery, and provided 
information for surgical priority planning for this vulnerable group.  
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In addition to the reported mortality indicator, increasing pressure at the time on the 
hospital system at the study site, resulted in the situation whereby alternative models 
of care were necessary, and were being explored by health service providers. These 
models involved locating patients who were waiting for surgical fixation of a 
fractured hip, to non acute care environments. Therefore, as a result of this, an urgent 
need for research existed to establish the health status risks for these patients in order 
to develop focused, evidence based care interventions that could guide nursing 
practice in the non acute care environment.    
 
METHODS:  
Research Question 
The question guiding this research was: 
 
What is the relationship between the health status of elderly patients and the length of 
time between traumatic hip fracture and surgical fixation? 
 
Based on the research question, hypotheses were developed and expressed as follows. 
 
Hypothesis  
For patients over 65 who have a non pathological hip fracture: 
1. scores on the Waterlow Pressure Ulcer Risk Assessment Scoring System will 
increase as length of time to surgery increases.  
2. scores on the vigour scale will decrease as length of time to surgery increases.  
3. score on the Folstein Mini Mental State Examination will decrease as length of 
time to surgery increases.  
4. disruption to normal bowel function will increase as length of time to surgery 
increases.  
5. urinary incontinence will increase as length of time to surgery increases.  
 
Research Design 
A prospective cohort design was used to investigate the relationship between time to 
surgery for patients with non-pathological hip fracture and measures on specific pre-
operative health status indicators. The study was conducted in the orthopaedic ward at 
a major tertiary hospital in Queensland, Australia.  The time increment studied was 
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number of hours from diagnosis of a fractured hip following admission to the 
emergency department, to the time of surgical intervention.  The indicators of health 
status for this current study were risk to skin integrity, vigor, mental state, bowel 
function and continence.  
 
Population  
The population consisted of men and women over 65 years of age who were admitted 
to the orthopaedic ward or other outlying wards at the hospital, diagnosed with a non-
pathological fractured neck of femur. 
 
Sampling and Recruitment  
Prior to recruitment, the participants were fully informed verbally about the research 
study, given a plain language statement and asked to provide written consent. 
Consenting patients who met the selection criteria (> 65 years of age, non-
pathological hip fracture, no other traumatic injury and not taking Plavix medication) 
were included in the study. Posters were placed on walls in the staff areas of the 
participating orthopaedic wards and the emergency department to alert staff to the 
project and to assist with recruitment. A time frame of six (6) months was used and 
twenty-nine (29) participants were recruited for this study. This approach to 
recruitment was dictated by available funding. 
 
Ethical considerations 
Ethical approval for this study was obtained from the Human Research Ethics 
Committee of the health care facility. 
 
DATA COLLECTION  
After consent was obtained data were collected from each participant at two time 
points. The first time point was following diagnosis of a fractured hip. The second 
time point for data collection was conducted within two hours prior to surgery for 
each participant. Time to surgery was defined as the number of hours between these 
two data collection points. Demographic data and a range of validated instruments 
were used. Permission to use the following instruments was obtained through the 
relevant processes. 
Instruments 
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Patient demographics were collected and recorded. These included age, sex, 
occupation, and living arrangements. The ‘time’ that data collection took place after 
admission and again prior to surgery was also collected. Permission was sought to use 
the instruments for this study.  
 
The Weighted Index of Comorbidity is a measure of the prognostic impact of co 
morbid disease and was used in this study to further describe the sample. This 
instrument assigns a weighted score according to patient specific factors that 
influence prognosis. Each condition a patient has is assigned with a score of either 
1,2,3 or 6 (highest risk), depending on the risk of dying associated with this condition 
(Charlson, Pompei et al. 1987). 
The Waterlow Pressure Ulcer Risk Assessment Scoring System (Waterlow 1985) was 
used to provide a score of risk or deterioration of pressure injury. The scoring system 
was used in this study to measure changes in patient’s risk of pressure injury from 
time one assessment to time 2 assessments.  Scores and their meanings include 10+ 
(at risk), 15+ (high risk) and 20+ (very high risk). 
Vigor was measured using appropriate components of the pre-operative Vigor 
Assessment instrument (Keating, Ranawat et al. 1999). This instrument consists of 
self-report questions and objective measures (muscle strength, using a hand held 
dynamometer). This instrument is useful to assess vigor in the short term post 
operatively to enable optimal rehabilitation and discharge planning. For the purposes 
of this study, three relevant questions about energy, appetite and strength were chosen 
from this questionnaire. The three self-report questions were measured using a Likert 
scale ranging from 1 to 6 with a score of 6 for each question indicating poorer energy, 
appetite and strength. 
Muscle strength was measured using the hand held dynamometer. Hand grip 
dynamometry is an objective measure of muscle strength (Wang, Olson et al. 2002) 
and a predictor of functional decline (Bohannon 2001). It is an objective measurement 
of hand grasp and has the ability to illustrate overall muscle strength particularly of 
the upper extremity of the body (Bohannon 2009). Muscle strength was measured in 
kilograms. 
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The Mini Mental State Examination (MMSE) is useful for the systematic assessment 
of mental status such as cognitive change and the severity of cognitive impairment. 
This test was used in this study to quantify changes in the participants’ mental state 
(Folstein, Folstein et al. 1975). The maximum MMSE score is 30.  
 
Data relating to constipation, urinary catheterisation, urinary and faecal continence 
were also collected from ward records as a measure of health status at time 1 and time 
2. Constipation and urinary catheterisation was measured as (1) yes or (2) no, with 
lower scores indicating poorer outcomes. Urinary and faecal continence were 
measured as (1) full, (2) partial, and (3) not at all (i.e., incontinent). Higher scores 
indicated poorer health outcomes.  
 
DATA ANALYSIS 
Descriptive analyses were used to examine demographic variables. The mean and 
standard deviation for continuous variables were calculated. Time to Surgery is a 
continuous variable created by subtracting the date of hospital admission from the 
date of surgery. Based on the design and the purpose of the study, a one way analysis 
of variance was performed to determine any differences between data collected at 
time 1 and data collected at time 2. Statistical significance was reported at the 
conventional p-value of equal to or less than 0.05 level.  
 
The variable ‘Time 1 to surgery’ ie the time in hours from Time 1 data collection to 
time at surgery, was log transformed because the form of analysis used (linear 
regression) required a normal distribution  and a linear relationship between the 
outcome and explanatory variables. The time variable was not normally distributed or 
linearly related to the explanatory variables because it was right skewed (most people 
had to wait a shorter time for surgery, some people had to wait a very long time). Log 
transforming the time variable corrected these problems.  
 
Data were analysed with SPSS  (Version 16.0, SPSS, INC, Chicago, IL). (SPSS INC 
2005), using Crosstabs (McNemars and Fishers Exact), regression (linear), GLM 
(univariate), Mann-Whitney U and Kruskall-Wallis H tests. Time to surgery is a 
continuous variable and the natural log of ‘T1toSurg” was used in all parametric 
analyses and ‘T1toSurg’ was used in all non-parametric analyses. 
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RESULTS 
Description of the samples 
A total of 29 patients over 65 years of age, diagnosed on admission to hospital with a 
fractured neck of femur were recruited for this study. The sample consisted of 7 males and 22 
females with a mean age in years of 81.93 (SD, 9.49) and a range from 65 to 99 years. 
Comorbidities for this group showed a mean weighted score of 1.21(SD,1.29) from an index 
of 1, 2, 3 and 6 out of a possible total score of 12.  Eleven (11) people (37.9%) had no 
comorbidities and 2 people (6.9%) had the highest comorbidity score for this study of 4.  
Most of the participants lived independently in their own home (44.8%) and all participants 
were retired from work. 
 
A One-Way Analysis of Variance (ANOVA) was performed on ‘LOGTime 1 to 
Surgery’ and demographic variables. No significant relationship was found between 
these variables. 
 
The mean number of hours from time 1 assessment to surgery was 52.72 (58.35) with 
the mode 20 hours and median 26 hours. The range from Time 1 assessment to 
surgery was from 1hour to 219 hours. Table 1 shows that relative to Time 1, at Time 2 
the mean scores of the self-report Vigor and Waterlow Risk Assessment were 
significantly higher, indicating poorer health status in relation to vigor (energy, 
appetite and strength) and an increased skin integrity risk. Interestingly all the 
participants with lowered mean vigor scores were females. 
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Table 1.  T1 and T2 means and (standard error) for variables with a significant  
difference *. 
 
 
 
T1 mean (s.e.) T2 mean (s.e.) 
 
p-value 
Average Vigor Score  2.80  (0.19) 3.80  (0.22) 
 
* 0.002 
 
Waterlow Score 15.45  (0.78) 18.79  (0.74) 
 
* <0.001 
 
 
Constipation 
 
1.79  (0.08) 1.55  (0.10) 
 
* 0.039 
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Constipation scores in the current study were significantly lower at time 2, indicating 
that patients were more likely to be constipated by this time point. It was also 
observed that for patients in the youngest age category (65 - 74 yrs), 55.6% there was 
a reduction in MMSE scores between T1 and T2. Although not significant, the results 
mean there was deterioration in the mental state of this younger group. Older patients 
however, did not have an increased score (0%).  A significant difference in health 
status occurred whilst patients waited for surgery, however no significant relationship 
was found between the outcome variables and time to surgery.  
 
Difference in health status (dependent variables) between Time1 and Time 2 were 
described as ‘D’ variables. There is no significant relationship found between time to 
surgery and any of the ‘D’ variables.  Also the relationship did not become significant 
when the time variable was categorised. 
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Table 2. Time to Surgery (split into time categories) vs. ‘D’ variables (p-values) 
 (Fishers exact test for categorical ‘D’ variables, and ANOVA for continuous ‘D’ variables) 
 
 
 
 
 
 
 DVigour DStrengthTest DWaterlow DMMSE DConstipation DCatheterised 
 
DContinenceUrine 
 
 
DContinenceFaeces 
 
T1toSurg  
Over 24 
hours 
1.000 0.657 0.476 0.441 1.000 1.000 0.838 0.458 
T1toSurg  
Over 48 
hours 
1.000 0.802 0.332 0.840 0.249 0.510 0.906 0.691 
T1toSurg  
Over 72 
hours 
0.665 0.551 0.233 0.708 0.523 1.000 1.000 0.534 
T1toSurg  
Over 96 
hours 
0.592 0.444 0.590 0.556 1.000 1.000 0.621 0.748 
12 
LIMITATIONS  
This was a single site study and included a specific population of elderly people over 65 
years of age with non pathological hip fractures. Also problems of data collection occurred 
at the time of the study due to funding restraints. This limited the ability of the researchers 
to obtain the required sample size over a 24 hour, 7days a week period and as a result data 
collection continued over a long period of time. 
 
However a change in health status did occur in this current study, but possibly due to the 
small sample size it was difficult to relate this result to time. Recruitment to obtain the 
required sample size over a 24 hour, 7 days per week period for a study such as this, needs 
to occur.  
 
 
DISCUSSION 
The purpose of this study was to investigate the relationship between the health status 
of elderly patients and length of time between traumatic hip fracture and surgical 
fixation.  
 
Previous studies have shown an association exists between delayed surgery, increased 
mortality in the short(Charalambous 2003) (McGuire 2004) and poor functional 
recovery in the long term (Al-Ani 2009) (Charalambous 2003) (McGuire 2004), for 
elderly people admitted to hospital with a hip fracture requiring repair. This 
association occurred even after controlling for other patient characteristics such as 
comorbidities. Some studies have also shown early surgery results in lower rates of 
complications and reduced length of hospitalisation (Al-Ani et al 2009) (Lefaivre 
2009), however no other studies to date have determined if a relationship exists 
between time to surgery and health status in patients over 65 years of age, with a non-
pathological hip fracture. 
 
The results of this current study indicated that there was a decline in health status on 
some indicators between the patient’s time 1 assessment ‘on admission’ and time 2, 
‘time of surgery’.  Significant differences indicating poorer health status for patients 
with a hip fracture were found for the variables vigor (energy, appetite and strength), 
skin integrity risk and constipation. While early prevention of pressure injury, 
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constipation and a decline in nutritional status have been identified as essential for the 
post operative management of patients with a hip fracture (Scottish Collegiate 
Guidelines Network 2009), the significant results of  poorer subjective vigor, 
constipation and risk to skin integrity that occurred preoperatively in this current 
study, provides nurses with evidence for the development of specific interventions for 
the preoperative management of the elderly patient with a hip fracture. 
 
Despite the existing guidelines in Australia which recommend patients should 
undergo surgery for hip fractures either within 24 or 36 hours once a patient is 
assessed and stabilised (Chilov 2003) the time from admission to surgery varied in the 
current study from 1 hour to 219 hours (9.125 days).  The reason for the large range in 
the preoperative waiting times at the time of this current study is unclear.  
 
CONCLUSION 
Although no direct relationships were found between time to surgery and the 
dependent variables in this current study a significant difference in health status 
occurred over time as patients waited for surgery. However, due to the small sample 
size it is not clear whether this difference in health status is related to time. Non 
significant trends in the relationship between the health status of the elderly patients 
and the length of time between traumatic hip fracture and surgical fixation are an 
indication that time was the most likely cause. Therefore a larger study needs to occur 
to investigate further the results of this study. An urgent need continues to exist for 
the establishment of the health status risks for the period of time from admission to 
time to surgery for elderly patients with a hip fracture in order to develop focused, 
evidence based care interventions to guide nursing practice. 
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